Aim: To study, whether the consumption of regular tea/coffee (methylxanthines) increases the risk of oral cancer in patients with smoking and smokeless tobacco habits.
INTRODUCTION
Humans are continuously exposed to various foreign chemicals, such as drugs, food additives and pollutants. These substances interfere with digestion, absorption and metabolism by producing toxic effects in tissues like liver as well as in saliva. 1, 2 Methylxanthines (caffeine, theophylline and theobromine) are being consumed in the form of tea, coffee, coco and beverages which has become a major issue in the 20th century. Use of tobacco has become a major risk factor for the development of oral cancer, with a worldwide incidence of over 300,000 new cases annually. 3 Tobacco was first introduced to Western civilization by the Spanish explorers of America in the early sixteenth century. Toward the beginning, it was usually smoked in pipes, but later on as it became more common people started to chew and even snuffed. 4 It has been established that if it continues further, more people will die annually from tobacco-related illness than from any single disease. 5 Tobacco contains potent carcinogens, including nirtosamines (nicotine), polycyclic aromatic hydrocarbons, nitrosoproline, polonium, carbon monoxide, thiocyanate, hydrogen cyanide, nicotine and metabolites of these constituents. 6 These procarcinogens are DNA toxic and result in the promotion of oral cancer. 7 The 'field cancerization' concept is the currently accepted explanation for the carcinogenic effect of cigarette smoke on oral mucosa. 8 According to this theory, there is a constant and direct attack of various cigarette smoke reagents on the oral epithelial cells, which gradually accumulate and cause a stepwise malignant transformation. It has been suggested that free radicals, reactive oxygen species and reactive nitrogen species in the inhaled cigarette smoke induce this gradually evolving process, initially expressed by dysplastic lesions of the mucosa, are then transformed into carcinoma in situ lesions and eventually result in full-blown infiltrating and metastasizing oral carcinoma. Based on these facts the study was undertaken to compare and analyze the role of transaminases enzymes (ALT, AST) in saliva and serum of the precancerous and oral cancer patients.
MATERIALS AND METHODS
With the patient's permission via written consent we conducted a study of 90 males from 20 to 45 years of age. The patients were divided into three categories; submucous fibrosis, leukoplakia and malignant oral cancer through histopathological examination. Our research was executed by comparing the group of diagnosed patients with a control group of 90 healthy males with an identical age group. The control group consisted of healthy males who displayed normal dietary habits and consumed tea and coffee. The patients were males who consumed tobacco in different forms (smoke and smokeless) who were diagnosed with precancer as well as oral cancer.
Control group participants who had any history of illness, addiction to toxic substances as well as prescribed medication were excluded from the study. The study group subjects were of average socioeconomic status (middle class). The demographic, personal, clinical history, the dietary intake was made with the help of history card prepared as soon as the subjects were scrutinized. Saliva was collected from the subjects as well as random 10 ml venous blood in EDTA bulb. Serum was analyzed using standard method of Hafkenscheid.
9,10
Estimation of salivary AST (SGOT) and ALT (SGPT) was analyzed with standard method of Hafkenscheid.
9,10 The AST (SGOT) and ALT (SGPT) was measured by using reagents of M/S Accurex Biomedical Ltd. In order to measure the amounts of enzymes in each sample 10 ml of saliva was collected and centrifuged at 5,000 rpm to remove excess mucus and unwanted particles. After the centrifugation process the supernatants were harvested in order to determine the amounts of AST (SGOT) and ALT (AGPT) enzymes. In order to complete the measurements the M/S Accurex Biomedical Ltd enzyme reagent was diluted and the saliva samples were added to the solution. The solution was then mixed gently to dissolve the enzymes and the date of preparation was recorded. This is necessary because the working solution is stable for 3 days at 2 to 8°C. The required amount of solution was warmed to 37°C before use. Serum/plasma 0.1 ml and working solution 1.0 ml were mixed thoroughly and the assay mixture was transferred immediately to the thermostated cuvette with starting the stopwatch simultaneously. First reading was recorded at 60th second. Subsequently three more reading were recorded with 30-second interval at 340 nm.
RESULTS
A comparison of the salivary enzyme activities shows increased activity of ALT, AST by 2, 12, 22 and 9, 18, 34% respectively as observed in all three cases (Table 1) in saliva and serum compared to control patients which are statistically significant (p < 0.05) in the leukoplakia, submucous fibrosis and oral cancer patients when compared with that of the control groups. Similarly when the percentage difference was calculated (Table 2) a statistically 
DISCUSSION
Methylxanthines (theophylline, theobromine,caffeine) consumption in the form of tea, coffee, coco and cola beverages have recently been studied by several research workers. 11, 12 Methylxanthines are consumed by large population in high amounts followed by tobacco, both smoked as well as smokless. Tobacco use has become a major risk factor in case of oral squamous carcinoma with worldwide cases of 300,000 every year. 6 Methylxanthines (including theophylline, theobromine, caffeine and nicotine) are plant-derived alkaloids with ubiquitous use in beverages (caffeine in coffee and soda), foods (theobromine in chocolate), tobacco products (nicotine) and medications (theophylline and caffeine). Oral carcinoma are related to certain alkaloids that give rise to nitrosamines which are shown to be carcinogenic. 13 All the subjects in this study were habitual tobacco users both smoking tobacco as well as smokeless tobacco users, the salivary enzymes levels of ALT and AST were studied which showed a statistically significant increase in the enzymes. This can be correlated to a study which stated that there was an increased levels of ALT/AST in the smokers. 3 Saliva has the capacity of detoxifying the carcinogen by inducing phase 2 xenobiotic enzymes, which becomes an important mechanism by which cancer risk can be attenuated. It is also stated that during glucuronidation reactions the transferases constitute a detoxification process by aiding the excretion of complexes which becomes a risk factor in the development of oral cancer. 14 However, an additional mechanism could be a reduction in the activation of environmental procarcinogens by certain cytochrome P450 (CYP) isoforms. 15 A comparison of the salivary enzyme activities shows increased activity of ALT by 2, 12 and 22% which was observed in all three cases (Table 2) in saliva. Similarly it was as compared to control patients. Similarly, AST from saliva showed a significant increase by 9, 18 and 34% as compared to the control group (Table 2) . Serum AST and ALT were also increased in the study group as compared to control group. This suggests impairment of the salivary gland function affecting the anticarcinogenic activity of the saliva. In case of the transaminases enzymes activities in serum may be increased due to the damage of the liver by various metabolites.
CONCLUSION
From the above study it can be concluded that that methylxanthines can have an effect on salivary enzymes ALT, AST. This may increase the risk of malignant transformation along with the addition of the tobacco metabolites, and hence the anticarcinogenic effect of saliva is impaired. Serum ALT, AST increased levels result due to the damaged liver function. If the patients have both the habits of tea and tobacco than salivary enzymes levels can also be used as biomarkers. All these results indicate that when individuals who consume tobacco along with tea/coffee are at a higher risk to the development of cancer show toxic response. Salivary ALT and AST can be used as markers in diagnosis.
CLINICAL SIGNIFICANCE
All these results indicate that individuals who consume tobacco along with tea/coffee are at a higher risk to the development of cancer and show toxic response. Salivary ALT and AST can be used as markers in diagnostic tools in establishing a relationship and to study the biochemical variations in case of submucous fibrosis, leukoplakia and oral cancer patients. Saliva has been discussed lately as an important biological material which can be utilized in introducing new diagnostic tests that may contribute to diagnostic tools.
